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Mineral Supplements for Stock in Pastoral Areas 
By L. C. SNOOK, D.Sc, Animal Nutrition Officer 
9999999999999999999999999999999999999999999999999999999999999999999999 
THE herbage available to sheep and cattle in pastoral areas can be deficient in one, or all, of three essential elements, namely copper, cobalt and phosphorus. As far 
as is known, there is no other mineral element which should be supplied and the use 
of minerals which are not required can be worse than wasteful—it can be harmful. 
For example, in restricted areas of Western Australia the natural herbage contains 
considerable copper. If additional copper is supplied in stock licks or the drinking 
water this could induce copper poisoning. 
Much money and effort is wasted in the 
treatment of deficiencies which do not 
exist. Don't jump to conclusions. Before 
spending money on mineral supplements, 
endeavour to make sure that there is a 
deficiency of the mineral it is proposed 
to supply. Clear-cut diagnosis is not 
always a simple mat te r but the following 
indications may help. If in doubt seek 
advice from Officers of the Department of 
Agriculture. 
COPPER DEFICIENCY 
Sheep.—Merino sheep will not grow 
good quality wool if the diet is lacking in 
copper, and "stringy" or "steely" wool is 
the first and most obvious symptom of 
copper deficiency. Sheep cannot grow 
black wool on copper-deficient rations. If 
a black staple changes to khaki and then 
to a dirty white this indicates a progres-
sive decline in copper reserves. When 
copper is supplied to Merino sheep with 
steely wool, or to a "black" sheep with a 
khaki-coloured fleece, there can be an 
immediate change in the fleece staple. 
This sudden change can be used to diag-
nose copper deficiency. 
Lambs from ewes with copper deficiency 
will show varying degrees of "rickets" or 
ataxia. General unthriftiness will result 
from copper deficiency, particularly in 
lambs and breeding ewes. 
Cattle.—When cattle lack copper, the 
calves grow slowly and never develop big 
frames. Yearlings often appear to have 
abnormally big heads. In older cattle, 
scouring is a common symptom. Cattle 
which normally have black hair cannot 
produce satisfactory black pigment, and 
faulty colouring of the coat results. 
Whitish "spectacles" around the eyes of 
Aberdeen Angus cattle are a characteris-
tic of copper deficiency. Likewise, cherry-
red cattle will develop light-coloured 
"wasty" coats. Unthriftiness and a decline 
in fertility are to be expected. 
TREATMENT OF COPPER 
DEFICIENCY 
Before making copper supplements 
available make certain tha t the stock 
need additional copper. In some areas the 
use of copper supplements could produce 
toxic symptoms. 
In Drinking Water.—Where copper 
deficiency is severe add bluestone (copper 
sulphate) at the rate of 1 oz. per 1,000 
gallons. This rate must not be exceeded. 
Where the deficiency is mild or marginal 
1 oz. of bluestone in each 2,000 gallons of 
water will suffice. 
Copper salts will corrode metals, and 
bluestone should not be used in galvanised 
tanks or troughs, unless these have been 
thoroughly covered with a bitumen paint. 
Copper salts are precipitated in alkaline 
waters such as occur on many station 
properties. Fortunately the fluffy pre-
cipitate is readily stirred up and in actual 
practice much of this is consumed along 
with the water. Special copper salts which 
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are not thrown out of solution by alkaline 
water can be purchased if necessary. 
In Salt Licks.—Copper can be supplied 
to stock by mixing bluestone with stock 
salt a t the ra te of 4 oz. per 100 lb. This 
can be done by dissolving the bluestone in 
hot water in a china jug and sprinkling 
the solution over the salt prior to 
thorough mixing. If sheep eat 2 oz. per 
week of the salt mixture adequate copper 
will be obtained. 
Cattle are not particularly fond of salt 
and "licks" are not a dependable vehicle 
to supply essential copper. Where licks 
are not readily eaten in the required 
amount, alternative methods of supplying 
copper must be investigated. 
Supplying Copper Through Plants.— 
Copper is an essential plant food and 
healthy pasture will supply all the copper 
needed by grazing animals. Where this 
is practical, the logical way to provide 
copper to animals is per medium of fer-
tiliser put on the pasture. This not only 
improves the heal th of the stock but also 
improves the carrying capacity of the 
country. Under pastoral conditions con-
sideration could be given to topdressing 
special "hospital" or "stud" paddocks. A 
suggested ra te of application is 3 lb. of 
bluestone per acre every three years. 
COBALT DEFICIENCY 
Lack of cobalt produces "wasting 
diseases" in sheep and cattle. The 
characteristic unthrifty appearance is due 
mainly to a loss of appetite. Young stock 
are particularly susceptible. Calves and 
lambs may suffer in areas where the 
adults appear normal. Cobalt deficiency 
is most likely to occur in coastal districts 
but is now being diagnosed in isolated 
inland areas. Where sheep and cattle 
suffer from a persistant unthriftiness 
suggestive of "worms," cobalt deficiency 
should be considered as a possible cause. 
TREATMENT OF COBALT 
DEFICIENCY 
One ounce of commercial cobalt chloride 
contains ample cobalt for 100 cattle or 
1,000 sheep for one week. If the cobalt 
can be added to drinking water at the 
rate of one ounce per 10,000 gallons this 
should ensure an adequate intake of 
cobalt. Likewise, if 1 oz. of commercial 
salt is mixed with 100 lb. of stock salt, 
this will suffice for sheep eating one to 
two ounces of lick each week. 
Cobalt bullets are a very convenient 
vehicle for the administration of cobalt 
to sheep under pastoral conditions. Sheep 
and cattle need a continuous intake of 
cobalt and neither drinking water nor 
licks can be depended upon to supply this. 
PHOSPHORUS DEFICIENCY 
Bone-chewing is the most characteris-
tic symptom of phosphorus deficiency. If 
cattle do not chew bones it can be 
accepted tha t phosphorus alone is not 
required. In phosphorus-deficient areas 
the cattle develop harsh coats and tight 
hides. Bones become fragile and mal-
formed. knobby outgrowths will be seen 
on the ribs and around the joints. "Stiff-
sickness" and injuries to the pelvic bones 
are commonly seen in the breeding cows. 
On phosphorus-deficient roughage, stock 
tend to lose appetite and cease eating 
herbage which could be expected to keep 
them alive. This failure of appetite can 
be particularly serious during periods of 
drought. 
Infertility is a characteristic feature of 
phosphorus deficiency. In parts of South 
Africa, for example, it was considered tha t 
certain breeds of native cattle would con-
ceive only every second year. When 
phosphorus supplements were supplied, 
however, calves were reared every year. 
Sheep can subsist for long periods on 
rations containing very little phosphorus 
without showing any obvious symptoms of 
deficiency. It is to be expected, however, 
tha t appetite and general productivity 
will be improved by the use of phosphatic 
supplements where stock are known to 
chew bones. 
TREATMENT OF PHOSPHORUS 
DEFICIENCY 
No experimental evidence is available 
concerning the economic returns likely to 
result from the use of phosphate supple-
ments on pastoral properties in Western 
Australia. It is known, however, that the 
dried herbage on which grazing animals 
have to subsist for many months contains 
very little phosphorus and symptoms of 
phosphorus deficiency in cattle have been 
reported from many properties. Where 
cattle suffer from phosphorus deficiency 
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the increased returns which will result 
from supplementary feeding can be con-
siderable as was shown very clearly by the 
historic work carried out in South Africa 
by Theiler and his associates. The follow-
ing results were obtained in a three-year 
trial in which cows receiving bonemeal 
were compared with similar cows on 
normal veld grazing (Du Toit, 1929.) 
Fertility.-—The control cows produced 56 
per cent, calves. The bonemeal group 
produced 87 per cent. Not one control 
cow produced three calves in three years, 
whereas 66 per cent, of the supplemented 
cows produced the maximum number of 
calves. 
Deaths.—Of 157 cows receiving bone-
meal only 14 died in three years (3 per 
cent, per annum) . 61 control cows died 
(22 per cent, per annum). 
Weaning Weights.—Controls averaged 
353 lb. while the supplemented calves aver-
aged 409 lb. This difference increased to 
33 per cent., at two years of age. 
Carcass Value.—Three-year-old steers 
from the control group averaged 339 lb. 
dressed weight. The bonemeal steers 
averaged 597 lb. 
There is no doubt that phosphorus 
supplements will effect marked improve-
ment in phosphorus-deficient cattle. The 
bonemeal fed in the South African trials 
supplied about 14 grams of phosphorus 
per head daily. Methods of supplying 10 
grams of phosphorus per head daily are 
listed hereunder:— 
Mono-sodium Phosphate.—This com-
mercial salt is recommended for use in 
drinking water. I t costs £170 ton f.o.r. 
Fremantle and one ton will supply 10 
grams of phosphorus to 100 cattle for 200 
days at a cost (including freight) close to 
£2 per head. Appropriate amounts of the 
salt could be added at intervals to large 
holding tanks, or the dissolved salt could 
be added continuously to drinking water 
by means of dispensing valves. Ten 
pounds of the salt would be needed by 
each hundred cattle every day. 
Superphosphate.—This can be added 
direct to the drinking water so that the 
water-soluble phosphate goes into solution 
and the insoluble gypsum sinks to the 
bottom. Various ways of using the water 
soluble phosphate in super are described 
in Departmental Leaflet No. 2243. 
About 30 lb. of superphosphate will be 
required in the water consumed each day 
by 100 cattle. Superphosphate costs £13 
per ton f.o.b. Fremantle or Geraldton. If 
freight and handling charges double the 
cost landed on the station, then the daily 
ration for 100 cattle will cost 7s. 
Ground Rock Phosphate.—This is the 
cheapest source of phosphate, and 
material from Christmas Island is being-
used in increasing amounts in stock foods. 
This product, however, is quite insoluble 
in water and it must be fed mixed in a 
feeding stuff or as a mineral lick. Under 
pastoral conditions there are difficulties 
which will restrict the use of ground rock 
phosphate. If it can be used, 2£ oz. will 
supply 10 grams of phosphorus. 
Wyndham "Blood and Bone."—It is pos-
sible that this sterilised product will be 
utilised in the far north to supply protein 
and minerals to livestock. In tests carried 
out at the Kimberley Research Station it 
was shown that range cattle on dry feed 
will readily eat "blood and bone" mixed 
with a little salt. Five ounces will supply 
10 grams of phosphorus for about one 
penny. On this basis 100 cows could be 
supplemented for 100 days at a cost little 
in excess of £40. 
SUMMARY 
Copper. 
Rate.—1 oz. of bluestone (copper sul-
phate) in each thousand gallons of drink-
ing water. This is the maximum rate and 
half quantities can be used where the 
deficiency is not acute. 
Amount Needed.—The bluestone given 
to 100 cattle or 1,000 sheep should not 
exceed 24 lb. in one year. 
Cost.—At 2s. 3d. lb. the maximum 
dosage for 100 cattle or 1,000 sheep will 
cost £2 14s. per annum. 
Cobalt. 
Rate.—1 oz. of commercial cobalt sul-
phate in each 10,000 gallons of drinking 
water. 
Amount Needed.—For 100 cattle or 1,000 
sheep for one year—3 lb. 
Cost.—At 10s. lb. = £1 10s. per annum. 
Warning.—Copper and cobalt salts are 
precipitated from alkaline solutions: 
Mineral mixtures guaranteed to remain in 
solution can be purchased. 
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Phosphate .—Using Mono-sod ium P h o s -
p h a t e . 
Rate.—10 lb. in each t h o u s a n d gal lons 
of d r i n k i n g w a t e r . E a c h gallon of w a t e r 
so t r e a t e d will c o n t a i n a b o u t one g r a m of 
p h o s p h o r u s . 
Amount Needed.—One t o n will supply 
da i ly dosage to 100 c a t t l e or 1,000 sheep 
for 200 da ys . 
Cost.—£170 pe r t o n f.o.b. F r e m a n t l e . 
Phosphate .—Using S u p e r p h o s p h a t e . 
Rate.—30 lb. i n each t h o u s a n d gal lons 
of d r i n k i n g w a t e r . 
Amount Needed.—3 t o n s will supply 
da i ly dosage to 100 c a t t l e or 1,000 sheep 
for 200 days . 
Cost.—£13 t o n in new bags f.o.b. F r e -
m a n t l e or G e r a l d t o n . 
For Use in Feeding Stuffs or "Licks" 
Ground Rock Phosphate. 
Rate.—2 oz. pe r cow daily. This c o n -
t a i n s close to 10 g r a m s of phosphorus . 
Amount Needed.—1£ tons for 100 ca t t l e 
for 200 days . 
Cost.—£12 ton f.o.r. F r e m a n t l e or 
Ge ra ld ton . 
Wyndham "Blood and Bone." 
Rate.—5 oz. pe r cow daily. 
Amount Needed.—3 t o n s for 100 ca t t l e 
for 200 days . 
Cost.—£27 per t o n f.o.b. W y n d h a m . 
REFERENCE 
J. Du Toi t (1929): S o u t h 
J o u r n a l of Science, 26, 373. 
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PRODUCTION IN THE GASCOYNE RIVER AREA 
Most people living in Western Australia are aware of the fact that much of 
our winter vegetable supply is grown in Carnarvon, but few are aware of the actual 
quantities produced in a small area which extends for 10 miles on either side of the 
Gascoyne River. 
This past season has been a record one due to favourable weather conditions 
and a good supply of water from the river which flowed four times between January 
and June, thus assuring growers of adequate supply for the full season. 
Bananas have been for many years the major crop in this district, but with 
the establishing of markets in Adelaide, the runner bean crop is now occupying a 
more prominent place in the economy of the district. 
Last year's production of beans reached a total of 76,000 bags which was con-
sidered by many as being close to the limit that could be absorbed by the available 
markets, but this season 113,000 bags were produced with a very satisfactory return 
to the growers. Of this large total, 45,000 bags were consigned to markets in 
Adelaide. This was in some way assisted by the introduction by the Government 
of bean grading regulations at the request of the growers. These regulations were in 
force this season so that a high quality product was landed in Adelaide at all times, 
and over-sold beans from other States by 3d. to lOd. per lb. 
With the export of only best quality beans to Adelaide a relatively higher number 
of lower grade beans were sold in Perth, at naturally depressed values. However, 
many growers claim to have netted an average of £2 to £2 10s. per bag over the whole 
season. 
In addition to bananas and beans a large range of other vegetables are grown 
to suit seasonal markets in Perth. The following table lists each variety and total 
production since May 31, 1958:— 
Bananas 
Runner Beans 
Tomatoes 
Cucumbers 
Capsicums 
Rock Melon 
21,200 cases 
113,000 bags 
43.000 cases 
12,000 bags 
3,200 bags 
2,600 crates 
Pumpkins 
Egg Fruit .... 
Peas 
Chillies 
Onions 
Papaw 
2,000 bags 
580 bags 
400 bags 
250 bags 
26 bags 
73 cases 
These figures represent production to November 30, 1958, and bananas, pumpkin, 
rock melons and capsicums are still being consigned to Perth. 
Produce is transported to Perth in large, covered, semi-trailer trucks and this 
season at times as many as six of these vehicles have had to be used to carry produce 
for one market. Loading is carried out in Carnarvon on Mondays, Wednesdays and 
Saturdays; the produce is sold in Perth two days later. 
A large proportion of this production is grown under share-farming agreements 
Many of these share-farmers return to Carnarvon annually and after the season 
enjoyed this year will perhaps bring many others with them next season. 
74 
Journal of agriculture Vol. 8 1959 
MORE WHEAT! 
The Australian Wheat Championship 
was won by Mr. Vic Hayne, NarrabrI, N.S.W, with wheat grown 
from "Ceresan"-Pickled seed. Hearty congratulations, Mr. 
Hayne, winner of the greatest wheat prize In Australia, and 
congratulations to the mighty "Ceresan," which again shares 
In this outstanding victory. The amazing benefits of 
"Ceresan" include control of seed-borne diseases of 
wheat, barley and oats, better germination, especially 
under adverse weather conditions, and bigger yields. 
"CERESAN" IS MORE POWERFUL. It is fully 
effective on OATS and BARLEY as well as wheat. 
SMASH SEED-BORNE DISEASE 
GET BETTER GRADE GRAIN! 
When your Wheat Grader calls 
demand 
*"CERESAN" 
BAYER'S Brand of DRY SEED PICKLE 
And get the B I G Benefits 
MORE OATS! MORE BARLEY! 
DISTRIBUTORS: BAYER PHARMA PTY. LTD, 
SYDNEY JDalgeiy's 
* "CERESAN"—Trade Mark—BAYER'S BRAND OF DRY SEED PICKLE Insist on It 
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers 
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Clifford 
ROTARY CULTIVATORS 
MARK IV A 
I t looks t h e j o b -
a n d is t h e job 
Power to use—and still power In reserve lor tackling 
the toughest land or steepest gradient. 
ENGINE: 600 C.C. J.A.P., Petrol 
• An all geared transmission incorporating 2 
forward speeds and 1 reverse. 
• Patent wheel clutches for power steering 
under all operating conditions. 
• An engine which develops 14 h.p. at a com-
paratively low r.p.m. 
For further particulars and literature, 
call or write to . . . 
L. H. RAWLING 
115 HAY ST., SUBIACO 
PHONE 8 3951 
BREEDERS OF THE BEST! 
^k f uimr'ciiic 
//WZ? 
1/ 
PHONE ML574 
320 G.E. HIGHWAY, REDCLIFFE 
IMIWI-ML AGES 
FIRE'S TREACHERY! 
PROTECT YOUR 
PROPERTY WITH 
FLOODMASTER 
For quicker, cheaper, efficient pumping, 
spraying and Fire-fighting. 
This Wonderful Little Unit comprises 
a ljin. Self-priming Centrifugal Pump; 
close coupled to a four-stroke petrol 
engine. The complete outfit is mounted 
on a substantial aluminium baseplate 
with sturdy carrying handle. 
Suction Lift: Up to 25 feet. 
Delivery: Up to 4,000 gallons per hour. 
PTY. 
LTD. 
BOX R I 2 8 8 C.P.O., PERTH TELEPHONE W 2 3 7 I 
OFFICE ANB WORKS 10 WOOLWICH ST.. LBEDERVILLE 
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers 
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